The coaxial sample holder technique has been used by the U. S.
Geological Survey to determine the radioactivity of low-grade uranium ores. Routine radioactivity measurements of about 25,000 powdered samples per year have been made using a holder of this type both by manual operation and as an integral part of a modification to the Tracerlab automatic sample changer previously described (Flanagan and others, 1950) The sample holder differs from others (Gaudin and Pannell, Senftle, 19^8) in that; (a) no machining is required to make the unitj (b) the sample is in contact with the tube wallj and (c) the conventional lead shield has been eliminated. However, the usefulness of this holder is All surfaces which the resin should bond must be free from grease.
The thin-walled section of the Geiger tube should be generously lubricated before an attempt is made to remove the aligning stopper. After this stopper is removed, the small void remaining should be filled with resin flush to the end of the male joint. A four-pin connector is attached at the base of the joint to the pigtail leads and the unit is ready for operation. The unit is used for powdered samples but may be used for liquids (except organic solvents and alkaline solutions which remove the black lacquer covering the Geiger tube) if the ground=glass joint is lubricated.
A 3V^5 standard taper joint with a 30 mg/cm2 , 3-inch cathode Geigeiv Muellertube is used because many of the samples received are small (about 90-100 grams). By use of this size joint we approach but do not equal infinite p-thickness for our samples. The unit is held on a ring stand by a utility clamp and connected to a conventional sealer. The tube is normally operated without a lead shield,* this results in an increase of background by a ratio of 2.5 to 1, but the counting rate of the unit compared to that of the conventional end window technique is approximately 6 to 1. The unit is standardized by counting standards in which the amount of uranium has been determined chemically and in which thorium and potassium are present in such small amounts as to cause no interference. The usual assumptions are made that (l) all the radioactivity of the sample is due to uranium and its daughter products, and (2) the uranium is in secular equilibrium with its daughter products. Although these two assumptions may not be true, they allow us to calculate radioactivity measurements in terms of percent equivalent uranium (eU), that is, the radioactivity which is equivalent to that shown by a specified percentage of uranium in equilibrium with its daughter products. Errors due to different powder densities may be corrected by multiplying by the ratio of sample to standard weights.
This holder is most useful for determining in very short time (l to 5 minutes) the radioactivity of rock samples in the range 0.001 to 0.1 percent eU. The range may be extended to 0.0001 percent by lengthening the counting time. In this laboratory counting intervals of 2 and 5 minutes are used for all routine samples, the longer time being used where slightly better precision is required. The precision obtainable in the low range of uranium content can be seen from data obtained during an internal standardization of a shale sample using counting times of 5 minutes* The results
show that the sample has a mean radioactivity of 0.0058 percent eU with an unbiased estimate of the standard deviation of 0*00016 percent eU or + 2.8 percent of the mean value.
This study is part of a program being conducted by the U. S. Geological Survey on behalf of the Division of Raw Materials of the U. S, Atomic
Energy Commission.
